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(57) ABSTRACT 

Provides control movement of a display area to an image 
displayed outside a display screen by means of a touch 
operation using a touch panel in such a general-purpose 
environment as a desk-top screen of an operating system. In 
an example embodiment, a data processing apparatus 
employs a touch panel unit as an input unit. The data 
processing apparatus includes an operation event detector 
for detecting an operation preset, to be distinguished from 
other normal inputs to the panel touch unit; a cursor move 
ment information generator for generating movement infor 
mation used to move a cursor positioned at the periphery of 
a display screen to the outside thereof; a cursor movement 
controller for moving the position of the cursor on a display 
image according to the generated movement information; 
and a virtual screen controller for scrolling an item displayed 
on the display screen according to a cursor movement. 
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Fig. 1 
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Fig. 3 
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Fig. 4 
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Fig. 5 
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Fig. 6 
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Fig. 7 
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Fig. 8 
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Fig. 9 
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Fig. 10 
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Fig. 11 
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DATA PROCESSOR, I/O DEVICE, TOUCH PANEL 
CONTROLLING METHOD, RECORDING 
MEDIUM, AND PROGRAM TRANSMITTER 

FIELD OF THE INVENTION 

[0001] The present invention relates to a touch panel, 
more particularly to a display area moving method for 
moving an area displayed on a display screen in case a 
display image is set and extended up to the outside of the 
display screen of a display device (hereinafter, to be referred 
to simply as the display screen). 

BACKGROUND 

[0002] In recent years, the output display of computer 
apparatuses are getting higher and higher in resolution. This 
is because a higher resolution makes it possible to display 
more data in one image. And, some application programs 
require a higher resolution than a certain level so as to 
display data. 

[0003] In order to display such a high resolution image on 
a display screen, the display screen is also required to have 
the same high resolution. In case the resolution is raised on 
a display screen Whose siZe is ?xed, hoWever, characters and 
patterns in display images are all shrunk according to the 
raised resolution, thereby the visibility of the display screen 
is loWered. This problem Will be solved by use of a larger 
display screen; the resolution can be raised Without shrink 
ing the characters and patterns in the display images in this 
case. In the case of lap-top personal computers Whose 
portability is very important, hoWever, the problem still 
remains unsolved; because the display screen is limited 
physically, characters and patterns are unavoidably shrunk 
on the screen. In addition, even in the case of desk-top 
personal computers, the display screen cannot be expanded 
limitlessly because of their limited installation space. 

[0004] In order to solve such the problem, there has been 
proposed a virtual screen display technique usable as means 
for displaying a high resolution image on a loW resolution 
display screen. According to this technique, a display area (a 
vieW port screen) is set on a display image stored in a video 
memory and the data in this display area is displayed on the 
display screen. The vieW port screen is equal to the above 
described display screen in siZe. 

[0005] FIG. 11 is a chart for describing the relationship 
betWeen a display image and the display area. 

[0006] In FIG. 11, it is premised that the resolution of the 
display image 1101 is 1600 (dots)><1200 (dots) and the 
resolution of the display area 1102 is 800 (dots)><600 (dots). 
In this case, an area that is 1A of the display image 11 in siZe 
is displayed on the display screen by taking the resolutions 
of both display image 1101 and display area 1102 into 
consideration. 

[0007] According to this display technique that uses such 
a virtual screen, the display area 1102 can move on the 
display image 1101. And, When the display area 1102 moves 
on the display image 1101, the item displayed on the display 
screen is scrolled up/doWn and to the right/left. Generally, a 
GUI (Graphical User Interface) cursor (mouse pointer) is 
used to control the movement of such the display area 1102. 
Concretely, in case the mouse, While the cursor is positioned 
at the periphery of the display screen, is operated so as to 
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move the cursor further to the outside of the periphery, the 
display area 1102 moves in the same direction in Which the 
cursor moves. 

[0008] Although it is easy to control the movement of the 
display area 1102 by moving the cursor as described above 
When a mouse, a track point, a track pad, a track ball, or the 
like is used, it is not so easy When a touch panel is used for 
controlling the movement of the display area 1102. 

[0009] A touch panel is con?gured by a pressure-sensitive 
or an electrostatic panel placed on a display screen so that 
position information detected When a point on the display 
screen surface is touched is sent to a personal computer. On 
such a type of touch panel, When the display surface is 
touched by a ?nger of the user or an input stylus pen, the 
cursor is moved to the touched point. 

[0010] A mouse, a track point, a track pad, a track ball, or 
the like uses relative pixel data so as to specify a relative 
point to Which the cursor is to be moved from the current 
point. Consequently, such a device can move the cursor 
further to the outside of the periphery of the display screen 
even When the cursor is positioned at the periphery. 

[0011] In case such a device is used as a pointing device, 
therefore, it Will become easy to move the cursor to the 
outside of the display area 1102 on the display image 1101. 

[0012] In the case of the touch panel, hoWever, because the 
coordinates on the display screen correspond to the coordi 
nates on the panel that accepts an input done by touching 
thereon (hereinafter, to be referred to simply as a touch 
input) at one to one, it is impossible to specify a point to 
Which the cursor is to be moved outside the display area 
1102. That is, because the periphery of the display screen 
comes to match With the periphery of the touch panel, the 
cursor cannot be moved to a point outside the periphery by 
touching it. 

[0013] In order to solve this problem, a conventional 
technique employs a display method that uses a virtual 
screen and a touch panel, Which is a pointing device. FIG. 
9 is an illustration for describing the conventional technique. 
In FIG. 9, a display device 900 has areas 901 and 902. The 
area 901 is effective for accepting a touch input. The area 
902 is an effective display area in Which an image is 
displayed. The area 902 is equivalent to a display screen. As 
shoWn in FIG. 9, the area 901 is larger than the area 902; the 
area 901 spreads up to the periphery of the area 902. 
Concretely, this conventional technique has areas for accept 
ing touch inputs outside the display screen. 

[0014] This conventional technique accepts a touch input 
as an operation for specifying a movement of an item 
displayed on the display screen to the outside thereof on the 
virtual screen so as to scroll the item in case the touch input 
is done in the area 903 that is not overlaid on the area 902 
in the area 901. 

[0015] There is another conventional technique for 
employing the display method that uses a virtual screen and 
a touch panel, Which is used as a pointing device. The 
technique is materialiZed as a navigation system as disclosed 
in Published Unexamined Patent Application No. 2000 
180188. FIG. 10 is an illustration for describing the con 
ventional technique disclosed in the speci?cation. According 
to this technique, an edge portion of a display screen 1000 
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of the navigation system is touched so as to scroll the 
displayed item in the speci?ed direction and display a range 
that is beyond the currently displayed map on the display 
screen. 

[0016] [Problems to be Solved by the Invention] 

[0017] The conventional technique, hoWever, still has a 
problem that must be solved. The display screen is reduced 
in siZe unavoidably by the siZe of the touch input accepting 
area. This is because outside the display screen is provided 
a certain area used to accept touch inputs. And, this is not 
favorable for lap-top personal computers that have been 
devised so as to obtain a larger display screen respectively, 
since their siZes are limited physically. 

[0018] In the case of another conventional technique, 
because an edge portion of the display screen is touched so 
as to scroll the displayed item thereon, a certain area for 
accepting touch inputs is provided outside the display 
screen. This is Why there is no need to reduce the siZe of the 
display screen itself. This function is certainly effective in 
such speci?c closed application programs as the above 
described navigation system. In spite of this, the function 
might also arise a problem in case it is executed under such 
a general-purpose environment as the basic screen (desk-top 
screen) of an operating system. 

[0019] Concretely, there are often displayed icons and 
application program buttons around the periphery of the 
display screen under such a general-purpose environment. In 
case a peripheral point of the display screen is touched, 
therefore, it is impossible to decide Whether or not the 
operator has pointed an object or the operator Wants to scroll 
the item displayed on the display screen. And, the displayed 
item might possibly be scrolled against the operator’s inten 
tion even When the operator points an object on the screen 
certainly. 

SUMMARY OF THE INVENTION 

[0020] Under such circumstances, it is an aspect of the 
present invention to provide a method for controlling the 
movement of a display area to a displayed image set outside 
the display screen With a touch on the display screen; there 
is no need to provide an area for accepting such the touch 
input outside the display screen. 

[0021] It is another aspect of the present invention to 
provide a method for controlling the movement of the 
display area to the displayed image set outside the display 
screen With a touch on the display screen under such a 
general-purpose environment as the basic screen of an 
operating system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1 is a block diagram of a touch panel con 
trolling system in an embodiment of the present invention; 

[0023] FIG. 2 is a block diagram of a computer apparatus 
that realiZes a touch panel controlling method in the embodi 
ment of the present invention; 

[0024] FIG. 3 is a block diagram of a softWare con?gu 
ration that realiZes the touch panel controlling method in the 
embodiment of the present invention; 

[0025] FIG. 4 shoWs hoW a display area is set on the basic 
(desk-top) screen of an operating system; 
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[0026] FIG. 5 shoWs hoW the display area in FIG. 4 is 
displayed on the display screen; 

[0027] FIG. 6 is a con?guration of an input screen of a 
touch panel unit in the embodiment of the present invention; 

[0028] FIG. 7 is a ?oWchart for describing a processing 
How of a ?rst speci?c operation in the embodiment of the 
present invention; 

[0029] FIG. 8 is a ?oWchart for describing a processing 
How of a second speci?c operation in the embodiment of the 
present invention; 

[0030] FIG. 9 shoWs an eXample for describing hoW 
display controlling is done on a conventional touch panel; 

[0031] FIG. 10 shoWs another eXample for describing 
hoW display controlling is done on the conventional touch 
panel; and 

[0032] FIG. 11 shoWs a relationship betWeen a display 
image stored in a video memory and a display area displayed 
on the display screen during display controlling on the 
display screen. 

DESCRIPTION OF SYMBOL 

[0033] 11 . . . Mouse emulator 

[0034] 12 . . . Operation event detector 

[0035] 13 . . . Cursor movement information genera 

tor 

[0036] 14 . . . Cursor movement controller 

[0037] 15 . . . Virtual screen controller 

[0038] 100 . . . Touch panel unit 

[0039] 310 . . . Touch panel controller 

[0040] 320 . . . Serial driver 

[0041] 330 . . . Touch panel driver 

[0042] 340 . . . Mouse driver 

[0043] 600 . . . Input screen 

[0044] 601 to 604 . . . Operation area 

[0045] 1101 . . . Display image 

[0046] 1102 . . . Display area 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0047] In order to attain the above aspects, the data 
processor of the present invention employs a touch panel as 
input means. The data processor converts an input done by 
touching the touch panel to a movement of a cursor. And, the 
data processor includes: an operation event detector for 
detecting an operation preset so as to be distinguished from 
other normal inputs; a movement information generator for 
generating movement information used to move the cursor 
positioned at the periphery of the display screen to the 
outside thereof according to a type of the detected operation; 
a cursor movement controller for moving the position of the 
cursor on a display image according to the generated move 
ment information; and a display controller for scrolling an 
item displayed on the display screen according to this cursor 
movement. 
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[0048] This data processor may be such a computer appa 
ratus as a personal computer, a Work station, etc., as Well as 
a PDA device, a home electric appliance provided With a 
touch panel, for eXample. The display controller may be, for 
eXample, a video driver installed in a computer apparatus. 

[0049] The operation event detector detects a preset opera 
tion done in an operation area set on the input screen of the 
touch panel. The operation area matches With the display 
screen in siZe. 

[0050] This operation area may be set at any place on the 
display screen. Preferably, it should be set at the periphery 
of the touch panel input screen. The “periphery” means an 
area beginning at the extreme outside of the touch panel 
input screen and having a Width enough to be touched by a 
?nger or a stylus pen so as to enable a predetermined 
operation. 
[0051] And, because the input screen matches With the 
display screen in siZe as described above, a displayed image 
is also displayed in this operation area. This operation area 
accepts not only preset operations, but also normal inputs. 

[0052] The operation area may also be con?gured so that 
keeping a touch in the operation area for a certain time is 
de?ned as a preset operation and the movement information 
generator decides a moving direction of the cursor in the 
movement information generated according to the touched 
point in the operation area. 

[0053] Furthermore, the operation area may be con?gured 
so that moving the cursor in a ?Xed direction in the operation 
area according to a normal input is de?ned as a preset 
operation and the movement information generator decides 
a moving direction of the cursor in the movement informa 
tion generated according to the moving direction of the 
cursor in the operation area. 

[0054] Furthermore, the data processor of the present 
invention is provided With a basic controller for creating an 
input/output screen for accepting and outputting various 
input processings via the GUI and controlling the movement 
of the cursor on the input/output screen; an input controller 
for converting an input made via a touch panel to movement 
information of the cursor in the basic controller and for 
sending the input to the basic controller; and a display 
controller for generating a display image larger than a 
display screen on the basis of this input/output screen, 
setting a display area Whose siZe corresponds to that of the 
display screen on the display image and displaying the 
display area on the display screen. The input controller is 
provided With an operation event detector for detecting an 
operation preset so as to be distinguished from other normal 
inputs done on the touch panel; and a movement information 
generator for generating movement information used to 
move the cursor positioned at the periphery of the display 
screen to the outside thereof according to a detected opera 
tion type and sending the generated movement information 
to the basic controller. The display controller may be con 
?gured so that the cursor, When moving beyond the display 
area, moves the display area in the direction in Which the 
cursor moves on the display image. 

[0055] The basic controller may be, for eXample, an 
operating system installed in such a computer as a personal 
computer, etc. The input controller may be, for eXample, a 
touch panel driver for controlling the operation of the touch 
panel. 
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[0056] Furthermore, the present invention provides an 
input/output device con?gured as folloWs. Concretely, this 
input/output device is con?gured by a touch panel unit for 
accepting an input done by touching an image displayed on 
the display screen and a processor for converting an input 
made via the touch panel unit to a movement of the cursor. 
The processor generates movement information used to 
move the cursor positioned at the periphery of the display 
screen to the outside thereof in case an operation preset so 
as to be distinguished from other normal inputs is done in the 
input screen of the touch panel unit. The touch panel unit 
displays an image on the display screen according to a 
display instruction issued on the basis of the movement 
information generated by the processor and scrolls the 
image. 
[0057] The input/output device may also be con?gured by 
a touch panel unit for accepting an input done by touching 
an image displayed on the display screen and a display 
controller for generating an image displayed on the display 
screen. This touch panel unit is provided With an operation 
area having a predetermined space on the display screen. 
This display controller scrolls an item displayed on this 
display screen in case a speci?c touch input is done in the 
operation area of the display screen. 

[0058] Furthermore, the present invention provides a 
touch panel controlling method, Which includes a step of 
detecting an operation preset so as to be distinguished from 
other normal inputs done on this touch panel and a step of 
generating movement information used to move the cursor 
positioned at the periphery of the display screen to the 
outside thereof. 

[0059] The step of detecting such a preset operation 
includes a step of detecting such a preset operation done in 
a ?Xed area at the periphery of the display screen. 

[0060] This detecting operation may be de?ned as an 
operation in Which a touch is continued for a certain time in 
the certain area at the periphery of the display screen and the 
step of generating cursor movement information includes a 
step of deciding a moving direction of the cursor in the 
movement information generated according to the touched 
point in the certain area. 

[0061] This detecting operation may also be de?ned as an 
operation for moving the cursor as a normal input done in 
the certain area at the periphery of the display screen and the 
step of generating such the cursor movement information 
may include a step of deciding a moving direction of the 
cursor to be set in the generated movement information 
according to the moving direction of the cursor in this ?Xed 
area. 

[0062] Furthermore, the present invention can create pro 
cessings corresponding to those steps as a touch panel driver, 
Which is a program to be eXecuted by a computer and 
provide those processings as a recording medium that stores 
the touch panel driver and/or as a program transmitter that 
transmits the touch panel driver. 

[0063] Furthermore, the touch panel controlling method of 
the present invention includes a step of detecting an opera 
tion preset so as to be distinguished from other normal inputs 
done on this touch panel and a step of scrolling an item 
displayed on the display screen according to a type of this 
detected operation. 
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[0064] [Preferred Embodiment] 
[0065] Hereunder, the preferred embodiment of the 
present invention Will be described With reference to the 
accompanying drawings. 

[0066] FIG. 2 is a block diagram of a computer apparatus 
that realizes the above described touch panel controlling 
method in the embodiment of the present invention. 

[0067] In FIG. 2, the computer apparatus is provided With 
a CPU (central processing unit) 20; an M/B (mother board) 
chip set 30 and a main memory 40 connected to the CPU 20 
via a system bus respectively; a video card 50 and a hard 
disk 60, connected to the M/B chip set 30 via such a fast bus 
as a PCI bus respectively; a ?oppy disk drive 70, a keyboard 
80, and a serial I/O port 90 connected to the M/B chip set 30 
via a bridge circuit 200 and such a sloW bus as an ISA bus 
respectively; and a touch panel unit 100 connected to the 
serial I/O port 90. 

[0068] Note that, hoWever, FIG. 2 shoWs just a con?gu 
ration eXample of the computer apparatus that realiZes the 
touch panel controlling method in this embodiment; the 
computer apparatus may be con?gured as any system that 
can have this embodiment. For example, While the touch 
panel unit 100 is connected to the system via the serial I/O 
port 90 in FIG. 2, the unit 100 may also be connected to the 
system via any of a parallel I/O port and a USB (Universal 
Serial Bus). And, the system may be con?gured so that the 
video card 50 is replaced With only a video memory and the 
CPU 20 itself eXecutes draWing instructions. In addition, 
although not illustrated in FIG. 2, a general computer 
system is connected to a mouse, a voice input/output mecha 
nism, a CD-ROM, etc. as input means. 

[0069] This embodiment can also be realiZed by such a 
hardWare con?guration not only as a computer apparatus of 
a personal computer, a Work station, etc. as shoWn in FIG. 
2, but also as each of various PDA (Personal Digital Assis 
tant) devices, TV sets and other home electric appliances 
controlled by a computer and provided With a touch panel as 
input means respectively. 

[0070] FIG. 3 is a softWare con?guration for realiZing the 
touch panel control in this embodiment. 

[0071] In FIG. 3, data inputted via a touch panel unit 100 
is corrdinate data used on the touch panel, Which corre 
sponds to the display screen at one to one. This input data is 
transferred to a touch panel driver 330 via a touch panel 
controller 310 and a serial driver 320 that controls a serial 
I/O port. The input data is processed by the touch panel 
driver 330. 

[0072] The touch panel driver 330 converts the coordinate 
data to movement data of the cursor. And, as to be described 
later, the touch panel driver detects a speci?c operation event 
from among touch inputs to the touch panel unit 100 and 
converts the event to the corresponding movement data of 
the cursor. The cursor generated such Way is transferred to 
the mouse driver 340 of the operating system. 

[0073] The operating system can thus handle inputs from 
the touch panel unit 100 just like inputs from a mouse. 

[0074] FIG. 3 is just a softWare con?guration eXample for 
realiZing this embodiment that is eXpected to be the com 
puter apparatus shoWn in FIG. 2. The softWare con?guration 
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may be varied according to the hardWare con?guration to 
Which the connection means of the touch panel unit 100 and 
this embodiment apply in case the con?guration includes 
means for emulating the input via the touch panel unit 100 
so as to be converted to data that can be processed by the 
mouse driver 340. And, the con?guration may control the 
movement of the cursor directly according to the data 
inputted via the touch panel unit 100 Without using the 
mouse driver 340. 

[0075] FIG. 1 is a block diagram of a touch panel con 
trolling system in this embodiment. 

[0076] In FIG. 1, the touch panel controlling system 
according to this embodiment is provided With a mouse 
emulator 11 for converting a touch input to the touch panel 
unit 100 to a mouse input; an operation event detector 12 for 
detecting a speci?c operation event from among touch 
inputs to the touch panel unit 100; a cursor movement 
information generator 13 for generating movement informa 
tion of the cursor according to the operation event detected 
by the operation event detector 12; a cursor movement 
controller 14 for controlling the movement of the cursor 
according to a mouse input; and a virtual screen controller 
15 used as a display controller for controlling the movement 
of a display area on an image displayed on the display screen 
of the touch panel unit 100 according to a cursor movement. 
In 

[0077] FIG. 1, each arroW denotes a data ?oW. 

[0078] Each component shoWn in FIG. 1 is a virtual 
softWare block realiZed by the CPU shoWn in FIG. 2, Which 
is controlled by a computer program. This computer pro 
gram, for example, is read into the main memory 40 shoWn 
in FIG. 2 and used to control the operation of the CPU 20. 
The computer program is stored in such a recording medium 
as a CD-ROM, a ?oppy disk, etc. and transferred via a 
netWork so as to be supplied to the users. 

[0079] In the above con?guration, the mouse emulator 11, 
the operation event detector 12, and the cursor movement 
information generator 13 are provided as functions of, for 
eXample, the touch panel driver 330 shoWn in FIG. 3. 

[0080] The mouse emulator 11, as described above, con 
verts coordinate data inputted via the touch panel unit 100 to 
cursor movement data, Which is equivalent to mouse input 
data. The mouse emulator 11 then outputs the converted 
data. 

[0081] The operation event detector 12 detects a speci?c 
operation from among touch inputs to the touch panel unit 
100 as an operation event. The speci?c operation is, for 
eXample, a touch input done in a speci?c procedure at a 
speci?c point of the touch panel unit 100. The details of the 
operation event Will be described later. 

[0082] The cursor movement information generator 13 
generates and outputs movement data that denotes a move 
ment of the cursor by a preset distance in a preset direction 
according to an operation event type detected by the opera 
tion event detector 12. The concrete operation of the cursor 
movement information generator 13 Will be described later 
together With the content of the operation event. 

[0083] The cursor movement controller 14 is realiZed, for 
eXample, as a function of the mouse driver 340 shoWn in 
FIG. 3. The cursor movement controller 14 moves the 
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cursor on an image displayed on the display screen accord 
ing to the cursor movement data output from the mouse 
emulator 11 and the cursor movement information generator 
13 and points to an object as needed. 

[0084] The virtual screen controller 15 is realiZed, for 
example, as a function of the video driver for controlling an 
operation of the video card 50 shoWn in FIG. 2. The virtual 
screen controller 15 controls the video card 50 so as to create 
draWing data for an image according to a draW instruction 
output from the CPU 20. The virtual screen controller 15 
also controls the virtual screen display so as to set a display 
area on the image. The set display area is displayed actually 
on the display screen. 

[0085] The method for controlling the display on the 
virtual screen may be a conventional general one. Con 
cretely, a 1A area of the image 1101 is displayed on the 
display screen While the resolution of the display image 
1101 is 1600 (dots)><1200 (dots) and the resolution of the 
display area 1102 is 800 (dots)><600 (dots). The display area 
1102 is moved according to the movement of the cursor. 
Concretely, in case an operation for moving the cursor to the 
outside of the display screen While the cursor is positioned 
at the periphery of the display screen, the display area 1102 
is moved in the moving direction of the cursor according to 
the operation. 

[0086] FIG. 4 shoWs hoW the display area 1102 is set by 
assuming the basic screen (desk-top screen) of the WindoWs 
as a display image 1101. The WindoWs is an operating 
system of Microsoft Inc., USA. FIG. 5 shoWs hoW the 
display area 1102 shoWn in FIG. 4 is displayed on the 
display screen. 

[0087] While the desk-top screen of the operating system 
is expected to be displayed fully on the display screen, the 
desk-top screen can also be displayed on a loWer resolution 
display screen even When it is created in a high resolution in 
case the above-described conventional technique is used to 
control the virtual screen display. 

[0088] Next, a description Will be made for hoW the cursor 
movement is controlled in speci?c operations executed by 
the operation event detector 12 and the cursor movement 
information generator 13. 

[0089] FIG. 6 is a con?guration of the input screen of the 
touch panel unit 100 (hereinafter, to be referred to simply as 
the input screen) in this embodiment. 

[0090] In FIG. 6, operation areas 601 to 604 are provided 
With a predetermined Width respectively at the periphery of 
the input screen 600. Each of the operation areas 601 to 604 
has a space spread enough to be touched by a ?nger or a 
stylus pen and operated as predetermined from the outer 
most periphery of the input screen 600. The Widths of the 
operation areas 601 to 604 may be identical to or different 
from each another. The operation event detector 12 detects 
an operation event When a speci?c touch input is done in any 
of those operation areas 601 to 604 by a ?nger or a stylus 
pen. 

[0091] The cursor movement information generator 13 
generates movement data used to move the cursor 610 
positioned at the periphery of the display screen further to 
the outside as shoWn in FIG. 6 according to an operation 
event type detected by the operation event detector 12. In 
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FIG. 6, the generator 13 generates movement data for 
moving the cursor further upWard from the top operation 
area 601 in the input screen 600. Then, the cursor movement 
controller 14 moves the cursor 610 according to this move 
ment data. 

[0092] Because the movement of the cursor 610 is visible 
on the display screen, a movement of the cursor 610 is 
described above like, for example, “moving the cursor 
further to the outside of the periphery of the display screen.” 
And, because the display area 1102 displayed on the display 
screen is part of the display image 1101 created by an 
operating system, etc., the operating system and the mouse 
driver 340 supplied by the operating system regards such the 
movement of the cursor simply as a movement on the 

display image 1101. 

[0093] And, because the cursor 610 has moved beyond the 
boundary of the display area 1102 in FIG. 6, the virtual 
screen controller 15 comes to move the display area 1102 
under the local control of the video driver (not under the 
control of the operating system). 

[0094] Next, a description Will be made for operations to 
be made in the operation areas 601 to 604 on the input screen 
600 of the touch panel unit. 

[0095] In this embodiment, the input screen 600 and the 
display screen are the same in siZe and overlaid on each 
other completely. Consequently, an image positioned at the 
periphery of the display area 1102 on the display image 1101 
are also displayed at the periphery of the display screen 
corresponding to the operation areas 601 to 604. Sometimes, 
therefore, icons and application buttons on the display image 
1101 are displayed there. Consequently, in case an attempt 
is done to move the display area 1102 simply by touching 
any of the operation areas 601 to 604 With a ?nger or stylus 
pen, the touch might be regarded as an attempt for operating 
an icon/button on the operation area 601 to 604, thereby the 
display area 1102 is moved, causing a malfunction to occur 
in operations of those icons and buttons. 

[0096] In order to avoid such a trouble, therefore, it is 
required to preset speci?c operations so that the operation 
event detector 12 can distinguish operation events from 
other simple touches. The contents of such an operation 
(concretely, a condition for generating an operation event) 
may be any one in case it can be distinguished from simple 
touches. Hereinafter, tWo typical operations in this embodi 
ment Will be described in detail. 

[0097] The ?rst operation proposed in this embodiment is 
a touch continued for a certain time in any of the operation 
areas 601 to 604. 

[0098] In order to realiZe this operation, a time-out con 
dition is set so as to generate an operation event in case any 
of the operation areas 601 to 604 is kept touched for more 
than the time t. Consequently, in case a ?nger or stylus pen 
is kept touched in the operation area 601 to 604 for the time 
t, the operation event detector 12 detects the time-out, 
thereby the cursor movement information generator 13 
generates movement information of the cursor 610 in 
response to the detected time-out. 

[0099] The above processings Will be described in detail 
With reference to FIG. 6. 
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[0100] The initial setting is done as follows: The number 
of dots for moving the cursor 610 relatively is de?ned as d 
in the movement data generated by the cursor movement 
information generator 13 for one time-out. And, the X and 
Y direction coordinates of the cursor 610 on the input screen 
600 are de?ned as h (1 éhéH) and v (1 évéV), respectively 
and the Width of each of the operation areas 601 to 604 is m. 
Furthermore, it is assumed that the virtual screen controller 
15 moves the display area 1102 by d dots in the same 
direction as that of the cursor 610 on the display image 1101 
When the cursor 610 moves to the outside of the display area 
1102 by d dots. 

[0101] At ?rst, in case a time-out is detected While the Y 
coordinate v of the cursor 610 satis?es lévém (corre 
sponding to the operation area 601), the cursor movement 
information generator 13 moves the cursor upWard by d dots 
according to the operation event detected by the operation 
event detector 12. Then, the display area 1102 is moved 
upWard by d dots under the control of the virtual screen 
controller 15. 

[0102] In case a time-out is detected While the Y coordi 
nate v of the cursor 610 satis?es V-mévéV (corresponding 
to the operation area 602), the cursor movement information 
generator 13 moves the cursor doWnWard by d dots accord 
ing to the operation event detected by the operation event 
detector 12. Then, the display area 1102 is moved doWnWard 
by d dots under the control of the virtual screen controller 
15. 

[0103] In case a time-out is detected While the X coordi 
nate h of the cursor 610 satis?es 1 éhém (corresponding to 
the operation area 603), the cursor movement information 
generator 13 moves the cursor to the left by d dots according 
to the operation event detected by the operation event 
detector 12. Then, the display area 1102 is moved to the left 
by d dots under the control of the virtual screen controller 
15. 

[0104] In case a time-out is detected While the X coordi 
nate h of the cursor 610 satis?es H-méhéH (corresponding 
to the operation area 604), the cursor movement information 
generator 13 moves the cursor to the right by d dots 
according to the operation event detected by the operation 
event detector 12. Then, the display area 1102 is moved to 
the right by d dots under the control of the virtual screen 
controller 15. 

[0105] Consequently, When the operator touches any of 
the operation areas 601 to 604, the cursor 610 moves to the 
touched point. And, in case the ?nger/stylus pen is kept 
touched there for the time t, Which is a time-out condition, 
then the display area 1102 is moved on the display screen so 
as to scroll the item displayed on the display screen upWard/ 
doWnWard/to the right/to the left. While the operator further 
keeps his/her ?nger/stylus pen touched there after the dis 
play area 1102 is moved, the item displayed on the display 
screen is kept scrolled each time the time, Which is a 
time-out condition, is over. 

[0106] While the operation areas 601 to 604 are overlaid 
on the corners (coordinates of the four places (1 to m, 1 to 
m), (H-m to H, 1 to m), (1 to m, V-m to V), (H-m to H, V-m 
to V)) of the input screen 600 in the above description, 
controlling is done at those corners With no contradiction in 
case, for eXample, either the horiZontal movement or the 
vertical movement takes precedence. 
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[0107] FIG. 7 is a ?oWchart for describing a processing 
How of the above-described ?rst operation. 

[0108] In FIG. 7, at ?rst, one of the operation areas 601 to 
604 is touched (step 701) and the touch is continued for a 
certain time until the time-out condition is satis?ed (step 
702). The operation event detector 12 then detects the 
operation. And, the cursor movement information generator 
13 generates movement data used to move the cursor 610 
according to the touched operation areas 601 to 604 (step 
703). After that, the cursor movement controller 14 moves 
the cursor 610 according to the generated movement data. 
Then, the virtual screen controller 15 moves the display area 
1102 according to this cursor movement, so that the item 
displayed on the display screen is scrolled upWard/doWn 
Ward/to the right/left (steps 704 and 705). In case a point 
outside any of the operation areas 601 to 604 is touched and 
the time-out condition is not satis?ed (the decision is NO in 
steps 701 and 702) at that time When any of the operation 
areas 601 to 604 is touched, the touch is emulated to a mouse 
operation (normal processing) (step 706). 
[0109] The second operation proposed in this embodiment 
is done so as to move the cursor 610 in a speci?c direction 
While contacting any of the operation areas 601 to 604. 

[0110] In order to realiZe such the second operation, a 
directional condition is set so as to generate an operation 
event in case the cursor 610 positioned in any of the 
operation areas 601 to 604 is moved in a speci?c direction. 
It is a normal touch input to be emulated by the mouse 
emulator 11 What moves the cursor 610 there. Consequently, 
in case the cursor 610 positioned in any of the operation 
areas 601 to 604 is moved in a direction that satis?es the 
directional condition, the operation event detector 12 detects 
the operation and the cursor movement information genera 
tor 13 generates movement data for the cursor 610 according 
to the detected operation. 

[0111] Hereunder, the above operations Will be described 
more concretely With reference to FIG. 6. In this case, it is 
assumed that the moving distance of the cursor 610 is 
de?ned as d (dots) in the movement data generated by the 
cursor movement information generator 13 in case an opera 
tion that satis?es the directional condition is done once. 
Other initial set values are assumed to be the same as those 
of the above-described ?rst operation. 

[0112] At ?rst, in case an operation is done so as to move 
the cursor 610 upWard While the Y coordinate v of the cursor 
610 satis?es lévém (corresponding to the operation area 
601), the cursor movement information generator 13 moves 
the cursor 610 upWard by d dots according to the operation 
event detected by the operation event detector 12. Then, the 
display area 1102 is moved upWard by d dots under the 
control of the virtual screen controller 15. 

[0113] In case an operation is done so as to move the 
cursor 610 doWnWard While the Y coordinate v of the cursor 
610 satis?es V-mévéV (corresponding to the operation 
area 602), the cursor movement information generator 13 
moves the cursor 610 doWnWard by d dots according to the 
operation event detected by the operation event detector 12. 
Then, the display area 1102 is moved doWnWard by d dots 
under the control of the virtual screen controller 15. 

[0114] In case an operation is done so as to move the 
cursor 610 from right to left While the X coordinate h of the 
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cursor 610 satis?es 1 éhém (corresponding to the operation 
area 603), the cursor movement information generator 13 
moves the cursor 610 from right to left by d dots according 
to the operation event detected by the operation event 
detector 12. Then, the display area 1102 is moved to the left 
by d dots under the control of the virtual screen controller 
15. 

[0115] In case an operation is done so as to move the 
cursor 610 from left to right While the X coordinate h of the 
cursor 610 satis?es H-méhéH (corresponding to the opera 
tion area 604), the cursor movement information generator 
13 moves the cursor 610 from left to right by d dots 
according to the event detected by the operation event 
detector 12. Then, the display area 1102 is moved to the right 
by d dots under the control of the virtual screen controller 
15. 

[0116] Consequently, When the operator touches the 
operation area 601, the cursor 610 goes to the touched point. 
In case the ?nger/stylus pen is moved upWard in the area, the 
display area 1102 is also moved upWard on the display 
screen so as to scroll the item upWard on the display screen. 
In the same Way, When the operator moves his/her ?nger/ 
stylus pen in a predetermined direction in the area, the 
display area 1102 is moved in the direction, so that the item 
is scrolled in the direction on the display screen. 

[0117] FIG. 8 is a ?oWchart for describing a processing 
How of the above-described second operation. In FIG. 8, in 
case one of the operation areas 601 to 604 is touched (step 
801) and the cursor 610 is moved so as to satisfy the 
directional condition in response to a normal touch input 
While contacting any of the operation areas 601 to 604 (step 
802), the operation event detector 12 detects the operation. 
The cursor movement information generator 13 then gener 
ates movement data used to move the cursor 610 according 
to the moving direction of the cursor 610 (step 803). Then, 
the cursor movement controller 14 moves the cursor 610 
according to the generated movement data. The virtual 
screen controller 15 thus moves the display area 1102 
according to this cursor movement, so that the image is 
scrolled upWard/doWnWard/to the right/left on the display 
screen (steps 804 and 805). In case a point is touched outside 
any of the operation areas 601 to 604 and no operation is 
done so as to satisfy the directional condition though any of 
the operation areas 601 to 604 is touched (the decision is NO 
in steps 801 and 802), the touch is emulated to a mouse 
operation (normal processing) (step 806). 
[0118] In the above second operation, it is possible to set 
a direction in Which the cursor 610 is moved With a certain 
error taken into consideration. For eXample, in the operation 
area 601, the operation event detector 12 can detect not only 
upWard movement of the cursor, but also slightly oblique 
movement. 

[0119] Sometimes, the pointing ?nger/stylus pen might 
move slightly When the operator points a predetermined 
point With it manually on the touch panel. In such a case, a 
malfunction might occur; an item on the display screen is 
scrolled against the operator’s intention. In order to avoid 
such a malfunction, therefore, a moving distance of the 
cursor is added to the operation event detecting condition so 
that the operation event detector 12 is controlled so as to 
detect an operation event in case the cursor is moved by a 
distance more than a predetermined value in any of the 
operation areas 601 to 604. 
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[0120] Furthermore, While the moving distance of the 
cursor 610 is d dots in the above operation eXample in case 
the directional condition is satis?ed, it is also possible to add 
both moving speed and acceleration of the cursor 610 as 
operation event detecting condition. In case the cursor 610 
moves fast in any of the operation areas 601 to 604, it is 
possible to control so that the moving distance of the cursor 
610 is eXtended by the movement data generated by the 
cursor movement information generator 13. 

[0121] Furthermore, in the operation eXample described 
above, a speci?c directional condition is given to each of the 
operation areas 601 to 604. Concretely, “upWard” is given as 
a directional condition for the operation area 601 positioned 
above the input screen 600. “DoWnWard” is given as a 
directional condition for the operation area 602 positioned 
beloW the input screen 600. “Left” is given as a directional 
condition for the operation area 603 positioned at the left 
side of the input screen 600. And, “right” is given as a 
directional condition for the operation area 604 positioned at 
the right side of the input screen 600. This means that 
moving a ?nger/stylus pen further to the outside of the 
?rst-touched point makes it easier to understand the move 
ment of the display area 1102 in the direction intuitively. 

[0122] It is also possible to move the display area 1102 
upWard in case the ?nger/stylus pen is moved upWard and to 
the left in case the ?nger/stylus pen is moved to the left While 
the directional condition in each of the operation areas 601 
to 604 is not ?Xed. 

[0123] In this embodiment, it is premised that a speci?c 
operation done in any of the operation areas 601 to 604 
provided on the input screen 600 is detected as an operation 
event by the operation event detector 12. From a technical 
vieWpoint that a speci?c operation is corresponded to a 
movement of the cursor 610, hoWever, the operation areas 
601 to 604 are not necessarily required in this case. Con 
cretely, in case speci?c operations that are not executed by 
any normal touch input are predetermined and such a 
speci?c operation is done, it is detected as an operation event 
by the operation event detector 12, thereby the cursor 
movement information generator 13 generates predeter 
mined movement data. 

[0124] [Advantages of the Invention] 

[0125] As described above, according to the present 
invention, it is possible to control the movement of the 
display area to a display image set outside the display screen 
With a touch thereon; there is no need to provide any area for 
accepting such a touch input outside the display screen in 
this case. 

[0126] Furthermore, according to the present invention, it 
is possible to control the movement of the display area to a 
display image set outside the display screen With a touch 
thereon in such an environment as the basic (desk-top) 
screen of an operating system. 

What is claimed is: 

1) Adata processor that employs a touch panel as an input 
device for accepting an input made by touching an image 
displayed on a display screen and converts said input to a 
movement of a cursor, comprising: 
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an operation event detector for detecting an operation 
preset so as to be distinguished from other normal 
inputs to be done on said touch panel; 

a movement information generator for generating move 
ment information used to move said cursor positioned 
at the periphery of said display screen to the outside 
thereof according to an operation type detected by said 
operation event detector; 

a cursor movement controller for moving the position of 
said cursor on said displayed image according to said 
movement information generated by said movement 
information generator; and 

a display controller for scrolling contents displayed on 
said display screen according to a movement of said 
cursor moved by said cursor movement controller. 

2) The data processor according to claim 1; 

Wherein said operation event detector detects said opera 
tion made in an operation area set on the input screen 
of said touch panel, said operation area matching With 
said display screen in siZe. 

3) The data processor according to claim 1; 

Wherein said operation event detector detects said opera 
tion made in said operation area set at the periphery of 
said input screen of said touch panel, said operation 
area matching With said display screen in siZe. 

4) The data processor according to claim 1; 

Wherein said operation event detector detects said opera 
tion made in said operation area set at the periphery of 
said input screen of said touch panel in case a touch is 
continue in said operation area for a certain time; and 

said movement information generator decides a moving 
direction of said cursor in said movement information 
generated according to a position touched in said 
operation area. 

5) The data processor according to claim 1; 

Wherein said operation event detector detects said opera 
tion in case said cursor is moved in said operation area 
set at the periphery of said input screen of said touch 
panel; and 

said movement information generator decides a moving 
direction of said cursor in said movement information 
generated according to a moving direction of said 
cursor in said operation area. 

6) A data processor that employs a touch panel as an input 
device for accepting an input made by touching an image 
displayed on a display screen, comprising: 

a basic controller for creating an input/output screen for 
accepting and outputting various input processings via 
a GUI so as to control the action of a cursor on said 

input/output screen; 

an input controller for converting an input made via said 
touch panel to movement information of said cursor in 
said basic controller and for sending the input to the 
basic controller; and 

a display controller for generating a display image larger 
than said display screen on the basis of said input/ 
output screen, setting a display area in a siZe corre 
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sponding to said display screen on said display image, 
and displaying said display area on said display screen, 

Wherein said input controller includes: 

an operation event detector for detecting said operation 
preset so as to be distinguished from other normal 
inputs made on said touch panel; and 

a movement information generator for generating 
movement information used to move said cursor 

positioned at the periphery of said display screen to 
the outside thereof according to an operation type 
detected by said operation event detector, then send 
ing said generated movement information to said 
basic controller; and 

said display controller moves said display area in a 
moving direction of said cursor on said display 
image in case said cursor moves beyond said display 
area. 

7) The data processor according to claim 6; 

Wherein said operation event detector of said input con 
troller detects said operation made in said operation 
area set at the periphery of said input screen of said 
touch panel, said operation area matching With said 
display screen in siZe; and 

said movement information generator of said input con 
troller decides a moving direction of said cursor in said 
movement information generated according to a posi 
tion of said operation made in said operation area. 

8) An input/output device, comprising: 
a touch panel unit for accepting an input made by touch 

ing an image displayed on a display screen; and 

a processor for converting an input made via said touch 
panel unit to a cursor movement, 

Wherein said processor generates movement information 
used to move said cursor positioned at the periphery of 
said display screen to the outside thereof in case an 
operation preset so as to be distinguished from other 
normal inputs is done on said input screen of said touch 
panel unit; and 

said touch panel unit displays and scrolls said image on 
said display screen according to a display instruction on 
the basis of said movement information generated by 
said processor. 

9) The input/output device according to claim 8; 

Wherein said touch panel unit has an input screen in the 
same siZe as said display screen and an operation area 
for accepting both preset and other normal input opera 
tions at the periphery of said input screen; and 

said processor generates said movement information of 
said cursor according to an operation done in said 
operation area on said input screen. 

10) An input/output device, comprising: 
a touch panel unit for accepting an input made by touch 

ing an image displayed on a display screen; and 

a display controller for generating said image to be 
displayed on said display screen; and 

said touch panel unit has an operation area in a predeter 
mined siZe on said display screen, 




